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FOSSIL CHITONS OF WESTERN NORTH AMERICA. 



Begun primarily as a simple record of the occurrence of 
chitons in the later Tertiary and Quaternary deposits of south- 
ern California, the unexpected accretion of altogether unusual 
amounts of material from ever-increasing sources has neces- 
sarily impelled a widening in scope of the work in hand until 
it is now frankly offered as a monographic survey of the known 
fossil Polyplacophora of western North America. 

Chitons are not generally considered as having much im- 
portance as fossils, and, taking the world as a field, surprisingly 
few fossil species or even specimens have been brought to 
light and recorded. Yet there are reasons for believing that 
the members of this group, when they do occur, have an in- 
trinsic value as paleontologic criteria rather above that of most 
groups of Mollusca. At any rate, it is not altogether well to 
neglect them. The chief reasons for believing that the chitons 
furnish relatively conservative, and therefore correspondingly 
dependable, indices are: firstly, that on the Pacific Coast of 
North America this group is by no means of rare occurrence in 
the later fossiliferous horizons, as has been more or less im- 
plicitly assumed in the past, but attains a development paral- 
leled only by the remarkable amplification of the entire class in 
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the recent fauna of the same region; secondly, that both indi- 
vidually and in associations of species, these animals are re- 
markably definite in their latitudinal distribution; and thirdly, 
that this definiteness of geographical area inhabited extends 
even more sharply to station as well. The bathymetric range 
of most chitons is curiously narrow. 

It is accordingly the writer’s belief that far from being justly 
negligible, it is possible that the chitons will prove among the 
best criteria for determining the age and relationships of any 
formation in which they can be found with appreciable fre- 
quency. It is in this connection, as well as the inherent interest 
of one of our most characteristic, yet strangely neglected, faunal 
groups, that this paper is chiefly of consequence. 
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Review of Literature 

The literature of Pacific Coast fossil chitons is of scanty 
extent. It is so scattered that an exhaustive compilation has 
been rendered correspondingly difficult. Nevertheless, and in 
spite of insufficient library facilities, the following survey is 
believed to be reasonably complete. 

The first published mention of the presence of chiton remains 
in any geological formation within the area under considera- 
tion, is, so far as the writer has been able to discover, that of 
Dr. J. G. Cooper in his “Catalogue of Californian Fossils’' 
(’88, p.237, 244). He records: 

Cryptochiton stelleri (Middendorff) — Pleistocene San 

Diego. 

Ischnochiton magdalensis (Hinds) — Pleistocene Santa 

Barbara. 
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In the succeeding* year, Orcutt ('89, p. 71) reports the find- 
ing of “Chiton (valves) ” from “about two miles south of Ocean 
Beach [San Diego], near the top of the clifif.” 

Ashley (’95, p. 327, 343) records “Cryptochiton c.f. stelleri' 
from Purissima in San Mateo County, and Ischnochiton 
regularis from the “Pliocene” (Pleistocene) at San Pedro. 

T find nothing further until the publication of Arnold’s great 
monograph on the Tertiary and Quaternary of the San Pedro 
region ( :03, p. 15, 19, 28, 40, 42768, 85, 342-343), where the 
following three fossil species are recognized : 

Ischnochiton regularis (Cpr.) — Pleistocene San Pedro. 

Cryptochiton stelleri (Midd.) — Pliocene Deadman Island. 

Pleistocene “ 

Mopalia ciliata (Sbv.) [=niuscosa of this work] — 

Pleistocene San Pedro. 

The same three species are also listed by Arnold three years 
later in his monograph of the Californian Tertiary and Quater- 
nary Pectens ( :06, p. 31, 35, 36). 

Oldroyd ( : 14, p. 81) records Ischnochiton conspicuus Cpr. 
from the Pleistocene of Signal Hill, Long Beach, California. 

Moody ( : 1 6, p. 42) records an undetermined chiton from the 
Fernando Formation of the Pliocene at Los Angeles, Cali- 
fornia. 

Chace ( :16, p. 71-72) lists the following from the Pleisto- 
cene of Deadman Island, California, thus increasing the number 
of chiton species up to this time identified as fossils to seven: 

Katlierina tunicata “Sby.” 

Ischnochiton conspicuus Carpenter. 

Mopalia hindsii “(Sby.) Reeve.” 

i 

The next year the same writer materially increased the list 
by reporting the following from the Pleistocene of Santa 
Monica, California ( : 1 7, p. 30) : 

Ischnochiton acrior Carpenter 

conspicuus Carpenter 

clathratus (Reeve) [—sanctcemonicce Berry 
of the present paper] 
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Callistochiton crassicostatus Pilsbry 
“ palimilatus Carpenter 

“ “ var. mirabilis Pilsbry. [These 

both given as C. p. mirabths in the 
present paper] 

Trachydcrmon (Initials Carpenter [=Mopalia acuta (Car- 
penter) of the present paper] 

M o pallid (C sp. 

B. L. Clark ( :18, p. 1911 records and figures an undeter- 
mined chiton valve from the San Lorenzo Oligocene near Wal- 
nut Creek, Contra Costa County, California. 

The most extensive published list of fossil chitons from any 
part of the area under study is that of E. P. and E. M. Chace 
( : 19, p. 42-43), based on determinations made by the present 
writer on material which is part of that forming the subject of 
this report. The exposure from which the material was ob- 
tained has been termed by Mr. and Mrs. Chace, The Chiton 
Bed,” and is situated at Point Fermin. Los Angeles County. 
California. They list the following species : 

Tonicclla lincata (Wood) 

Cyauoplax hartwegii (Carpenter) 

Nuttallina cf. tluxa (Carpenter) [=N. calif ornica (Nut- 

tall) of the present paper] 

Mopalia ciliata (Sowerbv) 
lignosa (Gould) 

“ muscosa (Gould) 

Placiphorclla vclata Carpenter 
Cluctopleura gemmea Carpenter 
Ischnochiton magdalcncnsis (Hinds) 

“ coo peri Carpenter 
Callistochiton crassicostatus Pilsbry 
“ dccoratus Carpenter 

This brings the total number of fossil species hitherto re- 
corded from our area to 21. all from the Pleistocene and Plio- 
cene, with an uncertain representative from the Oligocene. In 
the present work the number is increased to 33 which are clearly 
distinct, besides two or three uncertain ones. Of these one 
only is of Oligocene age; a few are Pliocene; most are from 
the" Pleistocene formations. No chitons of any description ap- 



